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PROBLEM TO BE SOLVED: To provide a rubber composition for tire (^ readT) which can 
suppress a change of an electric resistance in a tire with time accompanied by 
"travelling, by compounding specitied amounts of silica and an adipic acid 
derivative in a diene rubber. 

SOLUTION: The rubber composition comprises 100 pts.wt. of a diene rubber, 40 to 90 
pts.wt. of silica and 5 to 40 pts.wt. of an adipic acid derivative represented by 
the formula. In the formula, X and Y are each a linear or branched alkyl, an 
alkenyl or an alkynyl, each having from 1 to 5 carbon atoms; and (m) and (n) are 
each an integer of 5 to 20. It is preferred to further add a metal salt to the 
rubber composition. By the addition, the metal ion forms a chelate with the oxygen 
atom in the molecule of the adipic acid derivative and serves for ionic 
electrolysis, thereby reducing the electric resistance of the composition. The 
metal salt includes a perchlorate such as LiC104 , KC104, NaC104 , Mg(C104)2 or the 
like, and the amount thereof ranges from 1 to 5 pts.wt. per 100 pts.wt. of the 
adipic acid derivative. 
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BASIC-ABSTRACT: 

NOVELTY - Diene-based rubber, 100 parts by weight, is blended with silica, 40-90 
parts by weight, and an adipic acid derivative, 5-40 parts by weight. 

DETAILED DESCRIPTION - The adipic acid derivative of formula (1) is new. 

Y = 1-5C straight chain or branched alkyl, alkenyl, alkynyl; 

m, n = integer of 5-20. 

USE - The rubber composition is used for a tire tread. 

ADVANTAGE - The rubber composition has low electrical resistance having no aged 
deterioration during traveling, balanced rolling resistance, and good abrasion 
resistance and wet performance. The hardness of the rubber composition has low 
temperature dependency, reducing a reduction of its performance at high 
temperatures and low temperatures. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in a rubber constituent, especially rolling resistance, 
and relates to the rubber constituent for tire treads which reduced electric resistance effectively. 
[0002] 

[Description of the Prior Art] Generally development of the low-fuel-consumption tire which reduced 
rolling resistance of a tire being performed from the social request to low-fuel-consumption-izing of a 
vehicle, therefore reducing the hysteresis loss of the rubber constituent for treads in recent years is 
performed. And it is effective to reduce the carbon black loadings of the rubber constituent for treads, 
and to blend a silica as the part filler as an approach of reducing a hysteresis loss. 
[0003] However, if there are few loadings of carbon black, the electric resistance of the rubber 
constituent for treads will become high. It becomes high, and static electricity also accumulates the 
electric resistance of the tire obtained using this rubber constituent for treads in a vehicle or a tire, and 
incorrect actuation of wireless systems, such as a noise of a car radio and car navigation, and the 
problem of causing the spark at the time of gasoline supply (ignition) etc. further are during transit. 
Therefore, in a silica compound constituent with few loadings of carbon black, it is important to reduce 
the electric resistance. 

[0004] Conventionally, in the rubber constituent using carbon black as a bulking agent, the technique 
which blends adipate as a plasticizer is well-known. For example, there are JP,60-223840,A, JP,61- 
66733,A, JP,63-43937,A, JP,1-242644,A, and JP,7-292154,A. 

[0005] However, no these make a technical problem reduction of electric resistance in the rubber 
constituent which uses together a silica independent or carbon black, and a silica as a bulking agent. 
[0006] In addition, the applicant has already done patent application of the technique of blending an 
adipate compound with the rubber constituent of silica combination, and reducing electric resistance 
(Japanese Patent Application No. 9-355412). Although this technique could attain reduction of the 
electric resistance of a rubber constituent, the problem that the di-ester adipate compound which is a 
conductive plasticizer shifted to internal structures other than the tire exterior or a tread, and electric 
resistance became high gradually with transit of a tire remained. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, in the rubber constituent of silica combination, radical 
genuine article nature, such as electric resistance reduction and rolling resistance, and abrasion 
resistance, is offering the rubber constituent for tires which carried out the time of adopting an old 
adipate compound, and more than the EQC, and, in addition, lost aging accompanying tire transit of the 
electric resistance. 
[0008] 

[Means for Solving the Problem] This invention is a rubber constituent for tire treads which comes to 
blend [5-40 weight section ] the adipic-acid derivative expressed with 40 - 90 weight section and the 
following general formula (1) in a silica to the diene system rubber 100 weight section. 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/14/2006 



JP,2001-040140,A [DETAILED DESCRIPTION] 



Page 2 of 6 



[0009] 
[Formula 2] 

O O 

Xf O-CaH^O-C^CH^C-O^CaH^oj^Y ( 1 ) 

[0010] (The straight chain of carbon numbers 1-5 or the alkyl group of branching, an alkenyl radical, 
and an alkynyl group are expressed, and, as for the inside X and Y of a formula, m and n express the 
integer of 5-20.) 

And it is the rubber constituent for treads which has blended the metal salt, LiC104, KC104, NaC104, or 

Mg (C104)2, of 1 - 5 weight section to the adipic-acid derivative 100 weight section. [ i.e., ] 

[0011] 

[Embodiment of the Invention] Although there will be especially no limit as diene system rubber used in 
this invention if used as an object for tires from the former, natural rubber (NR), styrene butadiene 
rubber (SBR), polyisoprene rubber (IR), ethylene propylene diene rubber (EPDM), isoprene butadiene 
rubber (IBR), butadiene rubber (BR), acrylonitrile-butadiene rubber (NBR), chloroprene rubber (CR), 
etc. are mentioned, for example, it is independent, respectively, or these can be mixed and used for 
arbitration. It is desirable to use NR, BR, SBR, and IR from the point of the general-purpose rubber 
generally used for the tire especially. 

[0012] Next, although the adipic-acid derivative used by this invention has the chemical structure of the 
aforementioned (1) formula, it can be used as the compound expressed with the following general 
formula (2), for example. 
[0013] 
[Formula 3] 

O O 

H 3 C{- 0-C 2 H 4 ^0~C^CH 2 ^C~0{C 2 H 4 'O^CH 3 ( 2 ) 

[0014] here — m and n - 5-20 - it is the integer of 10-20 especially preferably. Let the loadings to the 
rubber constituent of an adipic-acid derivative be the range of 5 - 40 weight section to the rubber 
component 100 weight section. Although the electric resistance of a constituent will be reduced if 
loadings exceed 40 weight sections, abrasion resistance falls by one side. Moreover, reduction of the 
electric resistance of a constituent is not enough the case of under 3 weight sections. The viewpoint of 
the balance of electric resistance and abrasion resistance to 15 - 25 weight section is desirable. 
[0015] In this invention, it is still more desirable to blend a metal salt, especially a metaled perchlorate. 
It is thought that this reduces the electric resistance of a tread rubber constituent in the rubber constituent 
for treads by a metal ion forming the oxygen atom and chelate in the molecule of an adipic-acid 
derivative, and carrying out ion electrolysis. Peroxidation chloric acids, such as LiC104, KC104, 
NaC104, and Mg (C104)2, etc. are mentioned, and especially lithium salt is [ that what is necessary is 
just what can form a metal salt with the rubber constituent of this invention as a metal salt ] desirable. It 
is desirable to use LiC104 from the point of it being [ no danger of explosion ] and being safe, and 
moreover raising the abrasion resistance of a tread especially. 

[0016] Although what is necessary is just 1 - 5 weight section, in order to raise conductivity to said 
adipic-acid derivative 100 weight section as loadings of a metal salt, it is more desirable that it is 3 - 5 
weight section. 

[0017] Next, although there will be especially no limit if used in the field of a tire as a silica used in this 
invention For example, the point of the reinforcement effectiveness and rubber workability to rolling 
resistance of a tire and a tire and rubber to a BET specific surface area is 100-250m2/g. 50-350m2/g and 
the thing 100-250m2/g and whose grain size are 10-100 micrometers preferably have [ DBP oil 
absorption ] 150-280ml / lOOg, and desirable CTAB surface area. 

[0018] The nip sill VN3 made from Japanese Silica, the nip sill AQ, Zl 165MP of make [ Rhone 
Poulenc ], Z165Gr, the ultra seal VN3 of Degussa, etc. are one of those are marketed about this silica. 
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[0019] It is desirable that it is 60 - 90 weight section from the point of securing rolling resistance and 
wet ****** to said diene system rubber 100 weight section as loadings of the silica in this invention 
although what is necessary is just 40 - 90 weight section. 

[0020] Next, in this invention, it is desirable to blend a silane coupling agent. If a silane coupling agent 
is blended, said adipic-acid derivative and diene system rubber can join together chemically through a 
silane coupling agent, consequently this can raise rolling resistance and abrasion resistance while it 
reduces electric resistance, and can raise the wet engine performance. Furthermore the temperature 
dependence of the hardness of a rubber constituent becomes small, and performance degradation is 
mitigated in the use at the time of an elevated temperature and low temperature. 
[0021] If generally used as this silane coupling agent, there is especially no limit, for example, it has 
vinyltrimetoxysilane, vinyltriethoxysilane, N-(2 aminoethyl)-3-aminopropyl methyl dimethoxysilane, 3- 
aminopropyl triethoxysilane, 3-glycidoxypropylmethyldimetoxysilane, etc. 

[0022] in order to reduce rolling resistance and to raise the wet engine performance as loadings of a 
silane coupling agent — the rubber component 100 weight section — receiving ~ 2 - 10 weight section — 
3-7 weight section combination is carried out preferably. 

[0023] In addition, it is desirable to blend carbon black with a silica as a bulking agent in this invention. 
Carbon black is blended in 10 - 100% of the weight of the range to 10 - 50 weight section and silica 
loadings here to the rubber component 100 weight section. The thing of the range whose BET specific 
surface area is 40-160m2/g, the range whose DBP oil absorption is 80- 120ml / lOOg, and the range 
whose CTAB oil absorption is 40-170m2/g is suitable for the physical properties of the carbon black 
used. 

[0024] It can blend with the rubber constituent of this invention suitably if needed in the range which 
does not spoil the effectiveness of this invention for vulcanization assistants, such as vulcanizing agents, 
such as tackifiers, such as softeners, such as process oil of bulking agents, such as talc and clay, paraffin 
series, an aroma system, and a naphthene, cumarone indene resin, rosin system resin, and 
cyclopentadiene system resin, sulfur, and a peroxide, a vulcanization accelerator, stearin acid, and a zinc 
oxide, an antioxidant, etc. other than said component. 

[0025] Next, the method of manufacturing the tread rubber constituent of this invention is as follows. 
With a conventional method, it can mix at once and the rubber constituent for treads of this invention 
can obtain said component. However, after mixing an adipic-acid derivative and a silica beforehand and 
making a silica front face support an adipic-acid derivative with this invention physically or chemically, 
mixing with other components is desirable. 

[0026] Moreover, when blending a metal salt, in order to make the chelate of ionic conduction form, it is 

desirable to mix with an adipic-acid derivative beforehand and to use. 

[0027] 

[Example] According to the blending ratio of coal shown in Table 1 and 2, the silica was mixed with the 
adipic-acid derivative for the rubber component, then, all the components except sulfur and a 
vulcanization accelerator were kneaded for 4 minutes at about 150 degrees C using the 1.71. Banbury 
mixer by Kobe Steel, Ltd., and the kneading object was obtained. Subsequently, the sulfur 1.5 weight 
section and the vulcanization-accelerator 3.0 weight section were added to the obtained kneading object, 
it kneaded for 4 minutes at 80 degrees C using the 2 shaft roller, and examples 1-3 and the examples 1-5 
of a comparison were acquired by vulcanizing for 10 minutes at 170 more degrees C. Next, according to 
the blending ratio of coal shown in Table 1 and 2, lithium salt was beforehand mixed to the adipic-acid 
derivative, and also the examples 4 and 5 as well as examples 1-3 were acquired. The test result is 
shown in Table 2. 

[0028] It examined by the following approaches about the rubber constituent for treads after the 
obtained vulcanization. 

[0029] (1) The sample of a 12cmxl2cmx2mm dimension was produced from the rubber constituent for 
treads after volume resistivity value vulcanization, and the volume resistivity value was measured using 
the electric resistance measuring instrument of ADVANTESTER8340A by ADVANTEST CORP. on 
the conditions of applied-voltage 1000V, the temperature of 25 degrees C, and 50% of humidity. As for 
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a volume resistivity value, it is desirable that it is less than 1 1 . 
[0030] (2) Rolling resistance (tandelta) 

tandelta in 60 degrees C was measured using Iwamoto Factory VES-F -3 at the frequency of 10Hz, 10% 
of initial distortion, and 2% of dynamic strains. It becomes advantageous to rolling resistance, so that 
this tandelta value is small. (3) which measured tandelta the time of a tire new article, and after 
30,000km transit Abrasion test Iwamoto Factory measuring device - load 2.5kgf and a slip ratio - 
abrasiveness ability was measured at 40%. [ in addition, ] Evaluation set to 100 the case of the example 
1 of a comparison mentioned later, and expressed it with the characteristic. It excels in abrasion 
resistance, so that an index number is large. 

[0031] (4) Circle revolution was carried out in the test course where the tire of wet engine performance 
175 / 70R13 size is produced, and it equips with this by passenger car, and is covered with a tile low 
[ mu ], and water is sprinkled, and the characteristic estimated the wet engine performance, having 
measured the full speed when slipping and having used the case of the example 1 of a comparison as 
100. It excels in the wet engine performance, so that an index number is large. 

[0032] (5) the conductor which the center section and tire of a rim have grounded about the tire used by 
the trial of the electric resistance above (4) of a tire using a megohmmeter on the conditions of internal 
pressure 200kPa, load 2.94kN, applied-voltage 1000V, the temperature of 25 degrees C, and 50% of 
humidity - the resistance between plates was measured. As for electric resistance, it is desirable that it is 
less than nine. The electric resistance value of a tire was measured the time of a tire new article, and 
after 30,000km transit. 
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Table 1] 




££ft 


IUS 












:?*"-* 9520 


100 


vtb it i) 






75 






N220 


15 




f'YlfM Si 69 


6 






US-500 


SB 


mm 


)B&*gftW)/>(LiCI0 4 ) 


Sfi 








20 








2 






iMiill 13 


2 






M 


2 








2 


mn 




m 


1.5 


ffliUW 






2 

1 I 



3 1) BET YcMWlH 172m Z /e» 08P Ifta* 162ml/100e. 



*2) BETtt*ffl«1IO~120 n i 2 /g, DBPQ&afi HO-UOml/IOOg, 
CTABSS5MlOO~120m 2 /K . 

[0034] 
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[0036] Lowering electric resistance and rolling resistance (tandelta) to coincidence from the evaluation 
result of the examples 1-3 of a comparison, and examples 1-3, and maintaining abrasion resistance, that 
the wet engine performance is improving are the examples 1-3 which carried out 5-40 weight section 
combination of US-500, and its example 2 is the most desirable also in it. 

[0037] When a metal salt is blended from examples 4 and 5, it turns out that electric resistance decreases 
further. 

[0038] US-600 (example 4 of a comparison) whose US-500 are an old di-ester adipate compound from 
the examples 1, 4, and 5 of a comparison of Table 3, and the evaluation result of an example 2 - 
comparing - the field of electric resistance, rolling resistance (tandelta), abrasiveness ability, and the 
wet engine performance - EQC - it turns out that it is improving a little. Moreover, it turns out that it 
excels in the field of electric resistance compared with US-70 (example 5 of a comparison). 
[0039] US-500 (example 2) is small excellent in change of the electric resistance accompanying transit, 
and rolling resistance compared with US-600 (example 4 of a comparison) from the examples 1, 4, and 
5 of a comparison of Table 3, and the evaluation result of an example 2. Moreover, a change of transit 
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with time is inferior to US-500 (example 2) in it in respect of reduction of electric resistance, although 
there is less US-70 (example 5 of a comparison) than US-600 (example 4 of a comparison). That is, US- 
500 (example 2) has reduction of electric resistance larger than US-70 (example 5 of a comparison), and 
the electric resistance after transit does not become high like US-600 (example 4 of a comparison). 
[0040] US-500 (example 2) has the methoxy group in both ends, and US-500 (example 2) shifts a 
chemical bond with this firm at the hydroxyl group and dealcoholization reaction on the front face of a 
silica neither in the tire exterior nor the interior other than a tread after a lifting and transit. 
[0041] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at 
points, and restrictive. The range of this invention is shown by the above-mentioned not explanation but 
claim, and it is meant that all modification in a claim, equal semantics, and within the limits is included. 
[0042] 

[Effect of the Invention] According to this invention, a tread rubber constituent with low electric 
resistance without aging by transit can be obtained, and the tread rubber constituent of the rolling 
resistance with still more sufficient balance and the silica combination which has the wear-resistant and 
good wet engine performance can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sho^ the wor( j w hich can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rubber constituent for treads which comes to blend [5-40 weight section ] the adipic- 
acid derivative expressed with 40 - 90 weight section and the following general formula (1) in a silica to 
the diene system rubber 100 weight section. 
[Formula 1] 

O O 

Xf 0»C a H 4 ^O-C^CH 2 ^C-0{C2H 4 -0jHY ( 1 ) 

(The straight chain of carbon numbers 1-5 or the alkyl group of branching, an alkenyl radical, and an 
alkynyl group are expressed, and, as for the inside X and Y of a formula, m and n express the integer of 
5-20.) 

[Claim 2] The rubber constituent for treads according to claim 1 which comes to blend the metal salt of 
1 - 5 weight section to the adipic-acid derivative 100 weight section. 

[Claim 3] A metal salt is a rubber constituent for treads according to claim 2 which is LiC104, KC104, 
NaC104, or Mg (C104)2. 



[Translation done.] 
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